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Listing of Claims^ 

1 . (Original) A system for operating an array antenna, the array antenna having a 
plurality of antenna elements, comprising: 

a feeding port; 

a plurality of signal $hifters for respective connection to the plurality of antenna elements; 

and 

an adaptive beamfomier configured to distribute input signals from the feeding port to the 
plurality of signal shifter$ and to combine output signals from the pluraUty of signal shifters for 
output to the feeding port in a plurality of operating modes, tlie plurality of operating modes 
being associated with respective array antenna gain patterns having different beamwidths. 

2. (Original) The system of claim 1, wherein the adaptive beamformer comprises a plurality 
of bcamfonners, each beamformer distributing input signals from the feeding port to, and 
combining output signals from, particular ones of the plurality of signal sliifters, 

3. (Original) The system of claijn 2, wherein the plurality of beamformers comprises a first 
beamformer for distributing input signals from the feeding port lo, and combining output signals 
from, each of the plurality of signal shifters, and a second beamfoimer for distributing input 
signals from the feeding port to, and combining output signals from, a subset of the plurality of 
signal shifters. 

4. (Original) The system of claim 3, wherein the subset of the plurality of signal shifters 
comprises signal shifters for connection to two centre aaterma elements of Ihe plurality of 
antenna elements. 

5. (Original) The system of claim 2, wherein the adaptive beamfonner further comprises an 
input switch connected to the feeding port and to the plurality of beamformers for switching 
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signals between any one of the plurality of beamformers and the tccding port. 

6. (Original) The system of claim. 3, wherein the adaptive beamformer further comprises: 

an input switch connected to the feeding port and to the plurality of beamformers; and 

a plurality of switches connected to the first beamformer and the second beamfonner and 
respectively connected to each signal shifter in the subset of tlie plurality of signal shifters, each 
of the plurality of switches operable to connect each signal shifter in the subset of the plurahty of 
signal shifters to either the first beamformer or the second beamfonner. 

7. (Original) The system of claim 1, further comprising: 

a signal weight calculator configured to calculate signal weights for steering a gain 
pattem of the array antenna and to output the signal weiglhts to the signal shifters. 

8. (Original) The system of claim 7, implemented in a network node of a distributed 
wireless access network, wherein the signal shifters are phase shifters, and wherein the signal 
weights are phase weights calculated to steer a gain peak in the gain pattem of the array antenna 
in a direction of a neighbouring network node in the distributed wireless access network. 

9. (Original) The system of claim 8, wherein the network node further comprises a memory 
storing a lookup table comprising phase weights for steering the gain peak in the gain pattem of 
the array antenna in a direction of each neighbouring n etwork node of the network node. 

10. (Original) The system of claim 7, implemented in a network node of a distributed 
wireless access network, wherein the signal shifters are combined amplitude and phase shifters, 
and wherein the signal weights are complex weights comprising amplitude components and 
phase components calculated based on a location of an interference source in the distributed 
wireless access network to steer a null in the gain pattem of the array antenna in a direction of the 
interference source. 

1 1 - (Original) The system of claim 7, implemented in a network node of a distributed 
wireless access network, wherein tlic signal shifters are combined amplitude and phase shifters, 
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and wherein the signal weights are complex weights comprising ainphtude components and 
pha$e components calculated to steer a null m the gain pattern of the array antenna in a direction 
of an interference source in the distributed wireless access network and to steer a gain peak in the 
gain pattern of the array antenna in a direction of a neighbouring network node in the distributed 
wireless access network. 

12. (Original) The system of claim 1, wherein the array antenna comprises a patch array 
antenna, and wherein the plurality of antenna elements comprises a plurality of columns of 
radiating elements. 

1 3. (Original) The system of claim 1 , wherein the plurality of operating modes comprises at 
least a first operating mode associated with a first array antenna gain pattern having a first 
beamwidth and a second operating mode associated with a second array antenna gain pattern 
having a second beamwidth narrower than the first beamwidth. 

14. (Original) The system of claim 13, implemented in a network node of a distributed 
wireless access network, the network node having at least one neighbouring network node, 
wherein the adaptive beamfomier operates in the first operating mode to scan for communication 
requests from the at least one neighhoiuing node of the network node, and in the second 
operating mode for communicating with the at least one neighbouring node* 

15. (Original) A network node for a distributed wireless access network, comprising: 

a steerable array antenna having a plurality of antenna elements and configurable 
beamwidth for establisliing wireless transit tadio links with neighbouring network nodes in the 
distributed wireless access network; 

a plurality of signal shifters for respective connection to the plurality of antenna elements; 

and 

an adaptive beamfoimer for distributing array antenna input signals to the plurality of 
signal shifters and combining array antenna output signals from the plurality of signal shifters in 
at least a wide beamwidth operating mode associated with an array antenna gain pattern having a 
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first beamwidth and a narrow bearawidth operating mode associated with an airay antenna gain 
patteni having a second beaniwidth narrower than the first beamwidth. 

16. (Original) The network node of claim 15, wherein the adaptive beamformer comprises at 
least a first beamforaier for distributing input signals to and combining output signals from a 
subset of the plurality of signal shifters in the wide beamwidth operating mode, and a second 
beamformer for distributing input signals to and combining output signals from each of the 
plurality of signal shifters in the narrow beamwidth operating mode. 

17. (Currently amended) The network node of claim 15, wherein the signal shifters are phase 
shifters, further comprising: 

a phase weight calculator configured to calculate phase weights for steering a gain peak in 
the array antenna gain pattern having the second beamwidth toward one of the neighbouring 
nodes, and to output the phase weights to the phase shifters in the narrow ba«*vidA beamwidth 
operating mode. 

1 8. (CurrcnUy amended) The network node of claim 1 5» wherein the signal shifters are phase 
shifters, further comprising: 

a complex weight calculator configured to calculate complex weights comprising phase 
weights and amplitude weights for steering a null in the array anteima gain pattern having the 
second beamwidth toward an interference source in the distributed wireless access network, and 
to output the phase weights to the phase shifters and the amplitude weights to the second 
beamformer in the narrow b andwidth beamwidth operating mode. 

1 9. (Original) The network node of claim 1 5, wherein the array antenna is operated in the 
wide beamwidth operating mode during a listening function to scan the neighbouring network 
nodes and in the narrov/ beamwidth operating mode during a communication function over a 
wireless transit radio link. 



20. (Original) A metfiod of operating an array antenna in a wireless communication network. 
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tfie airay mtcnna having configurable bcarowidth, comprising: 

lislening for communication requests using a fiist beamwidth of the array antenna; 

rcceivmg a communication request identifying a destination wireless access routing point 
in the wireless communication network; 

fonning a beam having a second bcamwidth narrower than the first beamwidth; 

directing the formed beam toward the destination wireless access routing point; and 

transmitting communication signals over the formed beam to the destination wireless 
access routing point. 

21. (Original) The method of claim 20, wherein the array antenna comprises a pluraUty of 
antcmia elements, and listening comprises exciting a subset of the plurality of antenna elements. 

22. (original) The method of claim 21, wherein fonning comprises exciting each of the 
plurality of antenna elements. 

23. (Original) The method of claim 20, wherein directuig comprises: 

accessing a lookup table to retrieve phase shifts for the plurality of antenna elements to 
steer the formed beam toward the destination wireless access routing point; and 

applying the phase shifts to respective excitation signals of the plurality of antenna 
elements. 

24. (Original) The method of claim 22, wherein directing comprises: 

calculating phase shifts for tlie plurality of antenna elements to steer the formed beam 
toward the destination wireless access routing point; and 

applying tlie phase shifts to respective excitation signals of the plurality of antenna 
elements. 
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25. (Original) The method of claim 20, further comprising: 
determining a location of an interferer; and 
directing a null toward the interferer. 

26. (Original) The method of claim 25, wherein determining a location of an interferer 
comprises accessing a lookup table to retrieve a bearing angle of the interferer. 

27. (Original) The method of claim 25, wherein determining a location of an interferer 
comprises scanning a wireless access area. 

28. (Original) The method of claim 25, wherein directing a null toward the interferer 
comprises: 

calculating phase shifts and amplitude shifts for the plurality of anterma elements to steer 
the null toward the interferer; and 

applying the phase shifts and the amplitude shifts to respective excitation signals of the 
plurality of antenna elements. 

29. (Original) A system for operating an array antenna element in a wireless commimication 
network, comprising: 

means for exciting the array anteima to form a beam having a first beamwidth to listen for 
communication requests; 

means for receiving a communication request identifying a destination wireless access 
routing pomt in die wireless communication network; 

means for exciting the array antcima to form a beam having a second beamwidth 
narrower than the first beamwidth* and for directing the formed beam toward the destination 
wireless access routing point; and 
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means for transtnitting communication signals over the beam having the second 
beamvsddth to the destination wireless access routing poinL 

30. (Origiiial) A distributed wireless access network, comprising: 
a plurality of network access nodes; and 

a plurality of wireless transit radio links between the network access nodes, 

wherein at least one of the network access nodes comprises an electronically steerable 
high gain array antenna with configurable bcamwidth for establishing wireless transit links with 
neighbouring network access nodes. 

31 . (Original) The network of claim 30> wherein at least one of the network access nodes is 
connected to a broadband wireline backbone connection. 

32. (Original) The network of claim 30> wherein the beamwidth of the array antenna is 
controlled by different excitations of the array antenna* 

33. (Original) The network of claim 30, wherei n the array antenna comprises a plurality of 
diversity transceivers. 

34. (Original) The network of claim 33, wherein the diversity transceivers are du^ polarized 
diversity transceivers, and wherein beams for each polarization direction of the diversity 
transceivers are steered independently. 

35. (Original) The network of claim 30, wherein the beamwidth of the array antenna is 
configurable to provide decreased probability of interference. 
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